Biological and molecular analyses of structurally reduced analogues of endothelin-1.
Structurally reduced analogues of endothelin-1 (ET-1) were synthesized through linking with an aliphatic spacer [aminocaproic acid (Aca)], segment 3-11 of ET-1 to carboxyl-terminal fragments of various lengths (16-21, 17-21,...,21). The peptides were prepared in their linear or cyclic form, and a formyl group was or was not introduced on the Trp21 side chain. Pharmacological studies were carried out with the guinea pig lung parenchyma paradigm and the rat thoracic aorta bioassay. In the rat aorta, an ET(A) receptor preparation, all of the analogues were inactive. However, in the lung parenchyma, we observed that among the linear formylated derivatives, [Cys(Acm)3,11,Trp(For)21]-(3-11)-Aca-(17-21)ET was a partial agonist. In this series, the presence of His16, as in [Cys(Acm)3,11,Trp(For)21]-(3-11)-Aca-(16-21)ET, caused a decrease in contractile activity, suggesting that the imidazole group disfavors the proper interaction of the linear molecule with the ETB receptors of the lung parenchyma. The loss of biological activity of the deformylated linear analogues strongly suggested that the formyl group played a stabilizing role in the structure of the linear molecules. Interestingly, molecular modeling studies indicated the adoption of different conformations by the formylated and the nonformylated analogues. In contrast, the stabilizing effect of the formyl group was not observed with the cyclic compounds. Furthermore, the presence of His16 favored the contractile activity of the cyclic peptides. Finally, the results demonstrated that the carboxyl-terminal residues 18-21 are required for the activity in the guinea pig lung parenchyma ETB receptors.